Effect of resiniferatoxin on the isolated rabbit iris sphincter muscle: comparison with capsaicin and bradykinin.
The effect of resiniferatoxin on the isolated iris sphincter muscle of the rabbit was compared with the effects of capsaicin and bradykinin. The three compounds all contracted the sphincter muscle in a concentration-dependent manner. The contractions were inhibited by spantide II, a tachykinin antagonist. The concentration-response curve of resiniferatoxin was biphasic, yielding two EC50 values, one about 10,000 times lower than the other, the latter value being similar to that for capsaicin. The responses to resiniferatoxin, capsaicin or bradykinin were progressively reduced upon repeated application. The contraction evoked by either of the three compounds was not affected by thiorphan (an enkephalinase inhibitor) or captopril (an angiotensin-converting enzyme inhibitor). Pretreatment with capsaicin concentration dependently reduced the contractile response to a subsequent application of resiniferatoxin and vice versa. Bradykinin pretreatment reduced the resiniferatoxin response by about 50%; resiniferatoxin pretreatment completely abolished the response to bradykinin. Also, the contractile response to electrical stimulation was reduced concentration dependently by resiniferatoxin, capsaicin and bradykinin pretreatment. The response to electrical stimulation could be completely abolished by pretreatment with large doses of resiniferatoxin or capsaicin; pretreatment with large doses of bradykinin reduced the response by about 50%. Pretreatment with high concentrations of resiniferatoxin, or capsaicin, but not bradykinin, reduced the contractile response to the NK1 receptor agonist, [Sar9, Met(O2)11]SP (10(-8) M). The results suggest that the three compounds produce tachyphylaxis, mainly through partial (bradykinin) or complete (capsaicin, resiniferatoxin) exhaustion of the neuronal pool of releasable tachykinins although desensitization of tachykinin receptors may also contribute.